1. Introduction
===============

Symptoms of temporomandibular disorders (TMD) include orofacial pain, sounds in the temporomandibular joint, and/or limited mobility of the mandible \[[@R1]\]. In the general population, it is presumed TMD has an estimated yearly incidence of 3.9% \[[@R2]\]. Data specifying the prevalence of TMD symptoms fluctuate depending on age, gender, and the individual reporting system \[[@R3]\] and, in Germany, are reported with numbers of up to 21.3% or 50.1% (according to patient history or clinical signs, respectively) \[[@R4]\]. Generally, a need for treatment is suspected in every sixth adult \[[@R5]\]. In addition to dentistry, TMD is known to influence various (chronic) diseases in other specialties \[[@R6]\]. Discussions are being held whether TMD is linked to headaches, neck pain, back pain, fibromyalgia, and even a variety of ear conditions \[[@R7]\], \[[@R8]\], \[[@R9]\], \[[@R10]\], \[[@R11]\]. In addition, psychosocial factors such as stress, coping mechanisms, depression, and the tendency to catastrophize play important roles in the etiopathogenesis of TMD \[[@R8]\].

Due to the multifactorial causes of TMD, it is essential to use both a valid and reliable measuring tool to correctly diagnose TMD. The Diagnostic Criteria for Temporomandibular Disorders (DC/TMD), published in 2014, meets these requirements and is even available in various languages \[[@R12]\], including an official German version that was published at the end of 2018 \[[@R13]\]. The DC/TMD includes a manual, which describes the verbal and practical elements of the exam, and diagnostic algorithms, that aim to standardize formulating diagnoses from the clinical assessment.

Learning the process and technique of an assessment in patients with TMD using the manual provided by the DC/TMD is time-consuming and may cause users to make mistakes during the practical implementation. In general, difficulties in learning clinical skills are also known to occur with other (medical) examination techniques and treatment decisions. Instructional videos can help users learn, improve, and brush up on practical skills \[[@R14]\], \[[@R15]\], \[[@R16]\], \[[@R17]\], \[[@R18]\]. Videos that show the assessment of patients with suspected TMD according to the DC/TMD have been available in both Swedish and English for a few years \[[@R19]\], \[[@R20]\]. A German version has yet to be produced.

The goal of this project was to create an instructional video that demonstrated a clinical examination of patients with suspected TMD in the German language.

2. Project description
======================

To help train students as well as medical and dental professionals, a German-speaking instructional video should be created to demonstrate how to perform a structured and standardized TMD assessment according to the DC/TMD. Particular attention should be placed on how the examiner correctly uses verbal commands and examination techniques. The commands should strictly adhere to the German manual of the DC/TMD, while the patient case should follow the case reports in the English-speaking instructional video. In addition, common obstacles within the assessment should also be included. By watching the video, the following should be conveyed:

The learner should know the steps to the exam according to the DC/TMD.The learner should know the exam techniques according to the DC/TMD.

The DC/TMD guidelines specify an exam timeframe of 20 minutes \[[@R21]\]. Since the general suggested length of a video ranges from six to nine minutes \[[@R22]\], the video should be divided into chapters according to the headings of the DC/TMD examination form (see table 1 [(Tab. 1)](#T1){ref-type="fig"}). This also allows the learner to review the examination procedure successively.

The introduction of the examination techniques should be filmed using a frontal view of the patient for a better initial overview of the procedure. In addition, a second camera perspective should be shown when measuring the "Opening and Closing Movements" to allow the viewer to better read off the numerical values in the sagittal plane. The palpation of the left half of the face, which was already performed on the contralateral side, should also be portrayed in two perspectives to give the viewer a more detailed understanding of the procedure. Important terms such as pain, familiar pain, familiar headache, and referred pain should be displayed and repeated during the examination.

In the chapter "Incisal Relationships", marking the reference points should be depicted in three successive, enlarged pictures alongside the running examination video. The fundamental principles of palpation and the areas of palpation should be added as key points in picture form at the beginning of the section "Muscle and TMJ Pain with Palpation". Here, a picture of the patient from the video should be used. In contrast to the other sections, in the chapter "Muscle and TMJ Pain with Palpation" an additional picture showing the points of palpation should be displayed during the examination of the right side of the face, allowing the viewer to understand the corresponding points clearly. The clinical examination of the left side of the face should be depicted in two views. To better follow the palpation procedure in the section "Supplemental Muscle Pain with Palpation", which includes the examination of the palpable intraoral muscles, the name of the respective muscle being palpated should be displayed.

In general, the calibration of the palpating finger should be visualized by displaying a scale indicating the necessary pressure. At the end of each section, a summary of the findings should be displayed, which are then virtually inserted into the correct areas of the DC/TMD examination form. Attention should also be paid to reduce the surrounding noise to a minimum.

3. Results
==========

In 2016, video sequences were recorded showing the clinical examination on a patient according to the DC/ TMD guidelines. Both authors of the movie previously took part in DC/TMD trainings and calibration courses offered by the INfORM consortium to learn the examination criteria (AR Level 2, OS Level 3 of 3). In the following two years, the video was cut, and notes/illustrations were added to appropriate sections of the examination according to the project description. In February 2018, the first version of the video was shown to ten experienced dentists, evaluated according to the *Think-Aloud method*, and modified accordingly. In November 2018, the video was shown to and evaluated by ten participants of a DC/TMD training workshop and two DC/TMD gold standard examiners (Thomas List und Birgitta Häggman-Henrikson, Malmö University, Sweden) who led the training. Suggested changes were added to the video. In February 2019, the final version of the 26.5-minute German-language instructional video was completed (<https://doi.org/10.5061/dryad.k8r7qc1>). The nine sections (excluding introduction and credits) of the video vary in length from 0:46 to 8:19 minutes (see table 1 [(Tab. 1)](#T1){ref-type="fig"}).

4. Discussion
=============

The final instructional movie illustrates gathering clinical findings in a standardized patient with suspected TMD and can, therefore, be used as a learning tool for both students as well as medical and dental professionals. As a free online learning tool, which is available at DRYAD (<https://doi.org/10.5061/dryad.k8r7qc1>), it can be used in a classroom setting and during self-guided studying. This is particularly interesting, as results from a Swedish research group have shown that individual preparation for a clinical examination according to the DC/TMD using the manual and instructional video achieved CMD diagnoses with a similar degree of accuracy compared to examiners who previously participated in a practical training course \[[@R23]\]. Nevertheless, video-based learning should not be used as the sole method to learn the examination technique, but rather as a supplementary tool alongside classical instructor-based practical training. Especially for inexperienced learners, feedback from a supervisor is an integral part of correctly learning the examination skills \[[@R24]\]. For experienced users, an instructional video in terms of a*Just-in-time* training can function as a possible method to refresh and improve previously learned skills \[[@R18]\].

The completed instructional video fulfills various requirements that are necessary for effective use in teaching \[[@R25]\]. Important aspects of the assessment were highlighted using multiple camera perspectives, closeups, as well as relevant key points. Due to the length of an exam in patients with suspected TMD, the recommended time of an instructional video (9 minutes) could not be fulfilled \[[@R22]\]. Therefore, the video was cut into chapters according to the order of the examination. Disruptive factors, such as background music or noise, were reduced to a minimum or avoided. The rigid conversation structure defined by the DC/TMD manual can be seen as a limitation, causing the dialogue to appear less colloquial and sometimes rather monotonous. By adding a narrator to the video, viewers could have been addressed directly and additional explanations could have been inserted when necessary. Due to the extra length this would have added to the video, a narrator was not included. Furthermore, cultural differences in language (e.g., Swiss German or Austrian German) were not accounted for due to the lack of translations offered by the DC/TMD.

5. Conclusions
==============

This German instructional video gives the learner the opportunity to follow an optimally timed and standardized clinical assessment. It illustrates the proper examination techniques and verbal commands according to the DC/TDM manual. Due to its division into chapters, this video is also ideal for step-by-step learning or repetition of various examination techniques.

Audiovisual material
====================

The video is available from the Dryad Digital Repository: <https://doi.org/10.5061/dryad.k8r7qc1> \[[@R26]\].
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